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Environmental behaviors and pollution control for different forms of steroid estrogens

WANG Lin', CHEN Xingcai', JIANG Xiaoman', JIANG Linshu?, LI Yanxia', ZHANG Xuelian’, HU Baiyang', ZHANG Shengwei'

(1. State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875, China;
2. Beijing University of Agriculture, Beijing 102206, China; 3. Beijing Soil and Fertilizer Extension Service Station, Beijing 100029,China)
Abstract: As a typical endocrine disruptor, steroid estrogen is continuously detected in environmental media and plants, which poses a
great ecological risk. According to its form, steroid estrogen can be divided into free and bound states. In recent years, there have been
many studies pertaining to the presence of steroid estrogen in environmental media and its environmental behavior, but relatively few
studies have examined its different sources and morphological differences. This article focuses on the structural characteristics of steroid
estrogens and summarizes relevant previous studies from the following three aspects: the emission characteristics of human and livestock
steroid estrogens, the physical and chemical properties of free and bound estrogen, as well as their similarities and differences; the
adsorption, migration, and transformation features and influencing factors of free and bound estrogen in soil and water systems; the control
technologies and methods for steroid estrogens from targeted emission sources, municipal sewage plants and animal farms.
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Table 1 Physicochemical properties of different forms of steroid estrogen!

2,4.,7]

e BB ER RUE GE PROKAAR(ekon)  WERARE(R o
Form Chemical Molef:ular Vapor pressure/ 5()lu})1l{ly/ Octanol wat'elf partition Acid dissociation Estrogen potency
compounds weight kPa (mg-L™") coefficient constant
[EREES El 270.4 3x10°* 13.0 3.43 10.3 2.54
E2 272.4 3x10°* 133 3.94 10.6 100
E3 288.4 9x107" 13.3 2.81 10.4 17.6
EE2 296.4 3.16x107™" 4.8 4.15 10.5 246
A E1-3G 446.4 303.0 1.90 — <1x107*
E1-3S 350.4 5.9 0.29 — 5x107
E2-3G 448.4 347.0 1.46 — 2.4x107
E2-3S 352.4 3.6 2.90 — 2.6x107

T - — AT M St

Note : —represents no available data.
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Figure 1 Schematic diagram of chemical structures and active groups of steroid estrogens in free and conjugated forms"
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